It is shown how the coherent states permit to find different geometrical objects as the geodesics, the conjugate locus, the cut locus, the Calabi's diastasis and its domain of definition, the Euler-Poincaré characteristic, the number of Borel-Morse cells, the Kodaira embedding theorem. We start with some notation. Let π be a unitary irreducible representation, G a Lie group, H a separable complex Hilbert space. Let also the orbit M = π(G) ψ 0 , where 
1 Coherent state manifold and coherent vector manifold We start with some notation. Let π be a unitary irreducible representation, G a Lie group, H a separable complex Hilbert space. Let also the orbit M = π(G) ψ 0 , where ψ 0 ∈ H, ξ : H → P(H) is the projection ξ(ψ 0 ) = ψ 0 . Then there is a diffeomemorphism M ≈ G/K, where K is the stationary group of ψ 0 . If ι : M ֒→ P(L) is a biholomorphic embedding in some projective Hilbert space, then M is called coherent state manifold. If σ : M → S(H) is a local section in the unit sphere in H, let M ′ = σ( M) be the holomorphic line bundle associated to the principal holomorphic bundle P → G c → G c /P by a holomorphic character χ of the parabolic subgroup P of the compexification 
e B,j = exp
where j is an extreme weight vector, ∆ + n denotes the positive non-compact roots, 
For example, on the Grassmannian
the geodesics in V 0 are given by the expression
3 Conjugate locus 
Theorem 2 The tangent conjugate locus
, multiplicity 2;
, multiplicity 1;
The conjugate locus of O in G n (C m+n ) is given by the union
Exponentiating the vectors of the type t 1 H we get the points of C 
where
Here
Cut locus
We remember that q is in the cut locus CL p of p ∈ M if q is the nearest point to p on the geodesic emanating from p beyond which the geodesic ceases to minimize his arc length []. By polar divisor of e 0 ∈ M we mean the set Σ 0 = {ψ ∈ M|(e 0 , ψ) = 0} . 
Moreover, if the condition B) is true, then
On the Lie algebra g of G there exists an Ad(G)-invariant, symmetric, non-degenerate bilinear form B such that the restriction of B to the Lie algebra k of K is likewise non-degenerate. Here g = k ⊕ m is the orthogonal decomposition of g with respect to the B-form, Exp p : M p → M is the geodesic exponential map, exp : g → G, o = λ(e), e is the unit element in G and λ is the projection λ : G → G/K. Note that the symmetric spaces have property A) and if M ≈ G/K verifies B), then it also verifies A) (cf. []).
Comment 1
The cut locus is present everywhere one speaks about coherent states.
5
Calabi's diastasis
We remember that the Calabi's diastasis is expressed through the coherent states as
denote the hermitian elliptic Cayley distance on the complex projective space.
, by the relation
, and δ n (θ n ) is the length of the geodesic joining 
